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The importance of these mutations in carcinogenesis thus remains to be
determined.

EFFECTS OF AGE, SEX, SMOKING, AND OTHER SUSCEPTIBILITY
FACTORS

As discussed in the preceding section, the carcinogenic process includes
the successive stages of initiation and promotion. The latter phase, pro-
motion, appears to be particularly susceptible to modulation, with cigarette
smoking being a conspicuous example of a modulating factor. Susceptibility
to the carcinogenic effects of radiation can thus be affected by a number
of factors, such as genetic constitution, sex, age at initiation, physiological
state, smoking habits, drugs, and various other physical and chemical agents
(UN82). The mechanisms through which these factors influence suscepti-
bility are, however, not well understood. Moreover, they depend on the
particular type of cancer, the tissue at risk, and the specific modifying
factor under consideration. Therefore, the Committee elected to discuss
the factors affecting carcinogenesis at specific organ sites in Chapters 4 and
5.

Some general conclusions can be drawn from the observations reported
in Chapter 4. Cancer rates are highly age dependent and, in general,
increase rapidly in old age. The expression of radiogenic cancers varies
with age in a similar way, so that the age-dependent increase in the excess
risk of radiogenic cancer is conveniently expressed in terms of relative risk;
that is, the increased risk tends to be proportional to the baseline risk
in the same age interval. In some cases, however, such as breast cancer,
the change in the baseline cancer rate with age is more complicated and
possibly related to variations in hormonal status with age. Susceptibility to
radiation-induced breast cancer may be similarly complicated, as outlined
in Chapter 5, and there is some indication that protective factors for breast
cancer in nonirradiated women, such as early age at the birth of the first
child, may also be relevant for radiation-induced breast cancer.

The situation is less clear for the risk factors for lung cancer. The
BEIR IV Committee found that smoking and prolonged exposure to in-
haled alpha-particle emitters interacted in a multiplicative fashion, or nearly
so, with the result that the increased risk of radiogenic lung cancer in those
of a given smoking status was proportional to the baseline risk for the
same smoking status (NRC88); however, this may not be the case for acute
exposures to x rays and gamma rays. It is commonly believed that the data
on lung cancer and smoking among the atomic-bomb survivors support
an additive risk model, in which there is no interaction between radiation
and tobacco use. Nevertheless, the BEIR IV Committee's analyses of these